The predictive relevance of synovial fluid analysis and some other variables for the efficacy of intra-articular corticosteroid injections in 30 patients with rheumatoid arthritis and hydropsy in a knee joint was evaluated in a prospective study. At the onset of the study, the knee joints were aspirated and 30 mg triamcinolone hexacetonide injected intra-articularly. The circumferences and the tenderness scores of the knee joints were measured at onset, after two months, and at the end of the six months' follow up. Of the variables studied, synovial fluid C4, percentage of synovial fluid polymorphonuclear leucocytes, blood haemoglobin, and serum C3 correlated significantly with the decrease in knee joint circumference after two months, whereas only the percentage of synovial fluid polymorphonuclear leucocytes correlated significantly after six months. Between the patients with and without improvement in the tenderness scores of the knee joints, only serum IgM differed at the examination after two months; this was higher in patients whose scores showed no improvement.
Pain and swelling in joints is a fundamental feature of rheumatoid arthritis (RA), while at the same time the amount of synovial fluid is often increased. Synovial fluid analysis is commonly used to diagnose arthritis and to evaluate the inflammatory activity of joint effusions. It may also be of help in predicting the outcome of joint inflammation.' The inflamed joints are usually injected with corticosteroids at the time of aspiration. As the content of synovial fluid is known to reflect the pathological processes in the joint, it might have some prognostic value in estimating the efficacy of intra-articular corticosteroid injections. There have been no previous studies of synovial fluid analysis in this respect. The purpose of this prospective study was to evaluate the predictive value ofsynovial fluid analysis and other variables to the efficacy of corticosteroid injections into the knee joints of patients with RA.
Patients and methods
Thirty consecutive patients with RA2 and hydropsy in a knee joint fulfilling the following criteria were included in the study: age years; treatment with disease modifying drugs and corticosteroids by mouth stabilised during the previous three months and no intention to change the drug regimen; the largest allowed dose of corticosteroids by mouth equivalent to 7-5 mg prednisolone; and an indication for intra-articular corticosteroid injections. If treatment with disease modifying drugs or corticosteroids by mouth changed during the follow up period of six months, the patient was removed from the study. Table 1 gives the drugs the patients were treated with during follow up. Nineteen of the patients received one to five (mean 2-2) intra-articular injections into some other joint during the follow up. The age range of the patients was 35-69 years (mean 52 years), the duration of RA was 1-37 years (mean 14 years), and the duration of arthritis of the knee joints was 0 3-37 years (mean 8-8 years). Twenty of the patients were women and 25 were seropositive. Twenty six of the examined knee joints had previously been injected with long acting corticosteroids; the time between the last injection and the present examination was 1-38 months (mean nine months).
At the start of the study the general activity of RA was assessed using the Ritchie articular index3 and the duration of morning stiffness, whereas the clinical inflammatory activity of the knee joint was evaluated using the activity index obtained from the sum of swelling and tenderness scores. These two scores were assessed as follows: nil= 0, mild =1, moderate=2 and severe= 3. The knee joints were radiographed at the start of the study and the grade ofradiological destruction evaluated using Larsen's indices. 4 The range of these indices was 0-3 (mean 1 5) . The circumferences of the knee joints were measured in centimetres and the mean at the start was 41-3, after two months 39-5, and after six months 40-1 cm.
The knee joints were aspirated and injected Orion Diagnostica) were also determined. The laboratory tests were carried out using standard methods. Table 2 shows the blood, serum, and synovial fluid variables of the patients. The patients were re-examined after two and six months, and the circumferences of all the knee joints were measured. The tenderness scores of the knee joints were assessed only in 28 patients at two months and in 26 patients at six months after the start of the study. If the knee joint in question needed an intra-articular corticosteroid injection during the follow up, the circumference and the tenderness score at the time of injection was considered to be that at the end of follow up. Three patients received such an injection, two after two months and one after four months from the start of the study.
Possible correlations of the continuous variables (age, duration of RA and arthritis in the knee joint, Ritchie index, morning stiffness, blood variables, serum variables, and synovial fluid variables) to the decrease in knee joint circumference after two and six months were calculated using Pearson's correlation coefficient. Cross tabulation was used to evaluate the relationship between the discrete variables (disease modifying drugs, intra-articular corticosteroid injections into other joints, Larsen's index, mucine clot of synovial fluid, and activity index of the knee joints) and the decrease in knee joint circumference. For this purpose the patients were divided into two groups according to whether or not the knee joint circumference had decreased by more than 1 cm. At the examination after two months the decrease was more than 1 cm in 16 patients and after six months in 10 patients.
For the assessment of the predictive value of the variables to the tenderness score of the knees the patients were divided into two groups according to whether or not the tenderness score was improved during follow up. After two months it had improved in 17 patients and after six months in nine patients. The continuous variables between the improved patients and those who had not were compared by Student's t test, whereas the discrete variables were calculated by cross tabulation. Table 3 gives the significant correlations between the continuous variables and the decrease in circumferences of the knee joints after two and six months. Synovial fluid C4 showed the best correlation after two months; the correlation coefficient was 051, which differs significantly (p=0003) from zero. Of the remaining variables, the percentage of synovial fluid polymorphonuclear leucocytes, blood haemoglobin, and serum C3 showed significant correlations. After six months only the percentage of synovial fluid polymorphonuclear leucocytes (r=0-37, p=0*024) correlated significantly in this respect.
Results
There were no significant differences in the discrete variables between the patients with a decrease of knee joint circumference of more than 1 cm and those with a lower decrease.
In patients with an improvement in the tenderness score in knee joints the mean value of serum IgM was 1-0 g/l after two months and in patients with no improvement 1-55 g/l. This difference was statistically significantly (p=0 03) between the groups. Other variables did not differ significantly between these groups.
Discussion
Although intra-articular corticosteroid injections are commonly used in the treatment of RA, little is known of the factors predicting the response to this treatment. In routine clinical work excellent results are obtained in some patients, whereas in others the response may be poor. Of the intra-articular corticosteroid drugs available, triamcinolone hexacetonide has the longest duration of suppression of inflammation and can be over one year at best.' As intraarticular corticosteroid injections may cause side effects6 and some patients are reluctant to receive injections, it would be useful to find factors which could predict the effect of this treatment.
In patients with RA serum complement is generally higher than normal values.7 Normal synovial fluid has been characterised as a dialysate of plasma, and synovial fluid proteins are mainly derived from plasma proteins and are approximately one third of the plasma concentrations.8 Synovial inflammation has been shown to be accompanied by the augmented passage of proteins across the synovial membrane.9 In addition to this, local synthesis of immunoglobulins and complement proteins takes place in rheumatoid synovium.°' 1 Thus in inflammatory synovial fluids the concentration of proteins increases. In synovial fluid from patients with RA, however, complement is generally lower than normal, which possibly results from the activation of the complement system by intra-articular antigen-antibody complexes. 2 In our study the concentrations of immunoglobulins were about two thirds and those of complement about one third of their serum concentrations.
In patients with high grade local synovitis intra-articular corticosteroids may be especially effective because of their numerous anti-inflammatory effects. 13 In this study synovial fluid C4 concentration had the best correlation with the decrease in knee joint circumference after two months. This may reflect a greater influx and increased local synthesis of C4 in patients with active synovitis. The percentage of synovial fluid polymorphonuclear leucocytes showed the second best correlation to a good result after two months.
A high percentage of synovial fluid polymorphonuclear leucocytes reflects the grade of inflammatory activity in a joint, which may be depressed by corticosteroids. 14 The correlations of blood haemoglobin and serum C4 to the decrease in knee joint circumference after two months were rather low, even if they reached statistical significance. These findings are also possibly connected with the activity of synovitis, though neither other variables indicating the general activity of RA nor the activity index indicating clinical inflammatory activity in the knee joint in question showed any correlation in this respect.
Only serumIgM differed significantly between patient groups with an improvement in the tenderness scores of the knee joints and those without, and even this may be due to chance. There is therefore a conflict between the results of the knee joint circumferences and tenderness scores in our study in this respect. This may be partly explained by the fact that there are many tendon insertions and bursae around the knee joint. Hence possible insertitides and bursitides may confuse the evaluation of knee joint tenderness, though not the measurement of circumference. In addition to this, the tenderness and swelling may reflect different aspects of joint inflammation. This is supported by the work of Rhind et al, l who found no correlation between the circumferences of the proximal interphalangeal joints of the fingers and Ritchie articular indices.
The finding that after six months the percentage of synovial fluid polymorphonuclear leucocytes correlated significantly with the decrease in knee joint circumference may have some clinical significance.
It is interesting to note that the duration of RA, duration of arthritis in the joint in question, and Larsen's index had no predictive value in estimating the response to intra-articular corticosteroids. Hence joints with a longer duration of arthritis and with some destruction can also be successfully treated with intraarticular corticosteroids. The variables reflecting general activity of RA such as blood erythrocyte sedimentation rate, serum C reactive protein, joint stiffness, and Ritchie index did not correlate significantly to the efficacy of corticosteroids.
The predictive value of synovial fluid analysis with respect to the efficacy of intra-articular corticosteroid injections in RA seems to be low. Only a high percentage of synovial fluid polymorphonuclear leucocytes relates to better results after six months. The number of patients in our study was small, and these results must be regarded as preliminary.
